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ABSTRACT : PROBLEM TO BE SOLVED: To provide a lighting system radiating illumination light 
having high directivity and uniform intensity distribution. 



SOLUTION: This lighting system is equipped with a light source device 11 and a light 
direction conversion device 12 directing the traveling direction of light beams emitted from 
the light source device 1 1 in the specified direction. The light source 1 1 contains a plurality 
of light sources 11a, 11b, 11c, and the light direction conversion device 12 contains a 
plurality of unit conversion elements 12a, 12b, 12c. Each unit conversion element is 
installed so as to correspond to each light source, and the light source is arranged on 
each optical axis OX of the corresponding unit conversion element. Each unit conversion 
element has a first conversion region M directing light beams incident from the 
corresponding light source among a plurality of light sources and light beams incident from 
at least one light source other than the corresponding light source to the specified 
direction. 
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[ft^JBs] mMmL<^miii^mm^cr>^ix^ixii.. 
mam 1 ^mmmco^^-f^m^^ixxv^t . mutm i * 

[ m^m 5 ] fjiem 2 ^mmm± , Hff len 1 ^j^mi^ 

\y:^^ll UyXX'$>h. 1 *»^> 5<7)^^'mi}HZEm 

0 1 = tan- ' ( [ {n2 f 2 +(n2 -1) (s-x) 
e 2 =tan- 1 ( ( {n2f 2 + (n^ -1) x2 > 1 / 2- (f 2 

V ^^/lu >'X<7)mMmiB-t^mmz& M^com^zmf^^ 

tlXti*), 

T , Bu ten 1 r y xj^mtmimiiL y v- ^^iv u >x<r)% 

0 , = tan- ' ( (n 2 + (s-x) 2 1 ' / 2 -f j/ (s-: 
2 =tan- 1 ( 'MP +x2 )i / 2-f > /x] 

xxh-yx. mumm.(omtmm^<^)^ix^ix}.i. m 
W<^y^jXMM^^'rhm-^y\y^->vvyxxh o . 

2ryxAffl^^L, 



ixMzum(Dm^nmm.. 

[iS^Rjssi mii%mii\pmkm=f-\imimi'X'h 
0 . mimMi<^^\imm^(r)^ix^tn,mimmm=f- 
xh I. . fs^Ji ii}-^3<r>\ ^•nxi}Hztm<^m^mm.. 

xh-ox, mBwm.(^mmmm'r(r>Hx^ixii. mm. 

m§iWM<7)y'uxj^mii, mmi^mmiz. mum 
myu ^^iv V yxcr>%m\,zn Lxwrni^tc^HoX x/m 

mi,zAmLt:ymir>:!/-^j:<bi>-mi. BulEHir'JX 

j^mi'Z}3\,^x^m^ixi,z tdzj: ■oxm§e?)i^(oyjmiz 
(r>'Mts:< t t-^ti. msem2 r o xAmi,zi5\,^xmm 

$ix:^ZtizX-jXmtim&(^1j\^iz[tHf(,ti&^ If^ 

m2i,zim(r>mmmm. 

[11*3110 J mria^^oruxABBti. Hgiew47 
u ^^/i. u- y x(omi^m-t?>^mi}- i^m^ Mmcomizmm. 

^tiXti"). 

X . BffiBi^ 1 7' u XA ffi*»'frie#<a 7 ^x/p vxo^t 

fii(CttLTffM-^--i.|^.lS*:6'i . Hirl2m27"'yXAH*' 
HuiS#fi7 P ^^/H.- >-Xc7)3tti(c^ LTffM-r -^rnS^ 

^ 2 > M le^ci 7 u ^^yt- V- y xicom^mm sr f , js-r 
^^wmcD^mt: s . mmiommzm-mimiiLy v 

A-}VvyX<nimwsf\^^x).b^h>:.%. SxHi^xfei 

-{f2 + (s-x)2)'/2]/(s-x)) (1) 
+x2)l/2)/x) (2) 

m:znL■x^m-h^m:0^ , mtm2y'')y^i^mti^ 
mitrntiy v^^)vvy7:a^itmzn Lxmi^^^nm^ 

02. mim&yi^^-iiuyX(7yM}^^mi:f. 

t^i^mcosm^ s , ^mcom^izm-?>mm&y u 

:^^)\^iyyx<7)mMmmmi:nti-i>t^. evUXtfei 

x)) (3) 

(4) 

mizXM L fzm^(n'>t^: <bt -mi. . mt^m 2y°VX 

j^mizts ^^xmiff^ iitzht miiM 1 y° u x a latc x 

X^m^ix^zt tcj: '^XmE&mcoyjmi'Zi^if^ti^ 

mimm-t^mm-^hmism i mmmmizxm vtzim 

(ry'ytc <t{j -gPfi . mim 1 7- U XAMJcie; I. Sf/f 
$ -tirl. «r >: J: T 85ieK)ry^<0:^|Si{ciintt^n^ . li* 

m2\,zim<^mmmm.. 

[ ii*ja 1 3 1 H^iaMitoT- 'J xiM^i . Hyie*fji7 
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(5) 
<6) 



<5> 1 = (cos- 1 [ {f • cos <9 2 - (s-x) si IK? 2 ! /n (f 2 +(s-x) 2 1 ' / 2 ] - <9 2 ) /2 
<9 2 = tan- 1 ( {n (f 2 +x2 ) 1 / 2-f } /x) 

[ft^Ji 1 4 ] tiriE3KIS:^i6]^J^^^{i7 i.-^T^/n^v- 
mWSM(hy' U XAiSti . Hii IS^ l ^mmimz . fu ie# 

Ci 7 u- ^^yp >'X^7).7^Ml^c*^ LxmMA ttzm laxx/w. 

2r'JXAaSrWL., 

Jxmi.zi6^^xm,^^titzhtm%^ i y o xabic j; 
mmm-t^j^mi)^(^mm i ^^mmmtzAmLtzmi 
J> t firie^ 2 r xabt-ss* ^ti^ztizx-o 

<9i =(cos-i ({f cos<92-(s-x)sin^2>/n{f2+(s-x)2}i/2]-^2)/2 (7) 
<92 = (cos-> (<f •cos(9i-x sin<9i}/nU2+x2>i/2]-(9i)/2 (8) 

Hiiieiticor'jXA®(i, Hfrie^ 1 ^f^miitc. firiem 

H 3 tJ j;t/||4 7* 'J XAfflS: W L , 

mizAm Ltimtco-mi. mmm 2 y v xj^miztix 
h:iti>zX'yxmiSFmcr>ij\t]izf^i^i^ti. im-m 

li . mii^ 4 r Xa i JSt/f $ :fx/:: htmsim 
3 r 'J XAffllc J; -o TK9t$ix^ C J; o T MieW^ 

6', = (cos-i [{f cos<92-(s-x)sin6'2!/n{f2+(s-x)2ii/2)-<92)/2 
2 = tan- ' ( {n{f 2 +x2 ) • / ^-f ) /x] 

3 = (cos- 1 ( {f • cos 6*4 - (s-x) si n (9 4 > /n {f 2 +(s-x) 2 } » / 2 ] - <9 4 )/2 

<94 = (cos-i [if •cos6>5-x-sin6»s>/n{f2+x2M''2}-6'3)/2 



r mm^cr>1Jmz{^^f i^ti& , it ^ji 2 izim<mm 
[iM^i 5] iwieis^i^7-'jxAffi{i. mmmoLy 

)y:^^jUUyX<7)msSMfi^i't^mMlZjS:\,M(r>mizmm.$ 

X . mtim 1 7°'j XAffi*>8?iiemfi7 i^^^yn^>'X<7)7t 

fii5#f47 ix^x/Hx yXi07ttt(3^LTffM^S:ftm^ 

^2 . mMM^&y \yA^)i-\yyx:cr,mj^^m^ f . mm^ 
&mmcr>mm^ s . mm<DmMizm-mtmis.yi^ 
:^-fi'Uyx<^nMmm^nt^^t^. e^axxfez 



^(r>-mi. Hifia 

g| 3 7° 'J X AffltciJ t ®t»T ? *> i: sliiESS 4 7' U X 

Hfiie#fji 7 1/ :7-/n^ >-xc7)3ic^*^ SESi X o listcij t' 
miw. 1 7"u XAffi*iiiuia#{a7 t-^vt-p-^^XiOTt 
m^zn hxmm-hnm^ e i . mmm 2 r y xah** 
Buie*f47 1/ ^-)vvyxa^^\,zn Lxwrn-t^n^^ 

0 2 . Ml BIS 3 7"" U 7:^. tB*> miie^e yV'^-)i'Vy Xco 
3ttt(c**LTm^-i.:ft]K^(93. Buiem4 7"'JXAffi 
5!f'mfSm<i 7 ^vH- yX(303fc*llt3*t LT?gffe-t«> ftS 

■ti,mwmmmis , mmcnm^mizn^i^wmm^Ly 



\y A-ll-XyyXcDmnWf^^^ n t ^th t # , 



(9) 
(10) 

(11) 
(12) 



^ 1 X ^5 



im^m 1 7 ] fiiEm 1 J; 2 X t> TTAffiti. fj 

ies53*3j;t/^47-uxi^iHij;ot>, B!riewi7u^vu 
V yx<7yimizi6:\<^m.mi<ziktf^tLX ii^js 1 e 
izts.m<^)B^mmm, 

I m^m 1 8 ] mum&y u ^-/uu yxii . fluiEMtE 



(27 1/ ^^;l'UyX<r>ycmizM VX B&^^T'5rSi #af^ t/i 

xm Lfzmm. mmMiLtim^ztii^xmifr^ix^ z 
1 7(D\<^^ixfHZMSMcymmmm. 
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[00 0 1] 

m^m^m^^mmizmt, mz. m^Bm^jimm.izmmz 
m^'^^oix^mm^mioXz/^ii^mtfzm^Bm^mmiz 

[00021 

[ m^comi ] m^Bm^msii . c r t . p d p ^ i, v ■> 

{4 E L t V AvTlifta^^a i: (4S^ 0 . i ^> {4^5t L 

^^m^mm^^tzmir^mmmm^mLxu^. m 

tit. m^mcom^Bm^mmii. m^nm^^Fc^myf 
( mmm t ii^m ) iz^ ^ -y ^ 7 i- i: of § 

[0003] -^W^iSfl^Ba^S^t -y-f y K 
^•?r- ^ ( T N ) M^x— y \-— >y >f Xr- y K ^-"^t^ 

•y^' (STN) ?^^B»i^^-*t 
<7)«:^:^ri6lSr?SB^B«(c J; -?TS;fL;^-ti-.& i: t J; oT. 

[0004] t c: m^mimmx'm^.^titimm 

S^WLTt»S, 4'^i)i|2r|g5F-r-&|^{4^y'f.X 
MEl^ S •t2-/^c?SH^9«i7)?i5B^Bi)-^*^'|iSV ^f.:4t^,T-S) ^ it 

lajti^SB^BTj-^ 0:RS6tc.*f LT i.mmm.Th 0 , ^ co^tt^ 

Alf-f- 7tiOli7\:*-t6l{4vKB^B-^^ <7)*i6 t:^tT^:fi)c ^ 

[0005] m^o^.mm<r>mnwit^i!im-thfMz 

m\^'&^-mihht b hizmikm^^m^cr^mm^m^zim. 



m=f-i<zi.'yxn:\>^m^mmi}^hmmi^ix^x^{,z-thi5 

[0006] ^M¥2 - 11851 8^^^{C 

(4, 121 9(Ci^Jt&t)(C5^flf^^%-ri.?iSB^Ba^g3 
0 0 ^SB^ tT t ^.g, . vSb^h^^^S 3 0 0 (4 , BSBji^ffi 
3 1 0 i: . m^,m7m^3 2 0 1 , 3ia£t5cS^3 3 0 

[0 00 7] h3 1 0J4, %ms 1 1 i:, ^ 

Sil3 1 2i:. ^U-^^yt-U-yX^ 1 3t^*L. B.^^ 
7pm=f-3 2 O^BSBBt-^. 3tii3 1 1 ^WkA,X'y\^^^)V 
UyX3 1 3i:j^rS]LTgd-S$^i/::«HM3 1 2J4. 3t 
il?.3 1 l*^/"oC?33t^<^7U-^^;H/yX3 1 3iZf^fy'-r,X 

[ 0 0 0 8 ] C: iT'. 7 L^^t-zl-b yXt {4, S#f®**ii 

eEL/cBicffiT'^<. mmmmmLfzmnfm ( rr'jx 
Afflj ttw3. ) i)-m0s,^tifz^mu>xx$>'^^ -t 

^i^-h. m2 0izmm'OiZ7ikLfzXol,z. uyXcoi&m 

^tifzyj XM.Tu-{ x$>h. t^oT, Pimcou-yx^ 
y u yx^zm^mt I. m-^ii . m't-Pimzx o x 

2^i)mn^ti^ y y K 0 iitvv yxi yuA^f\^u yx 

i>zm^WkL^^im.mmzx'}XM.i3imm^tii,, y 

\y:^^)V\yyX\,zm^^i\-hy°^)XMt. -mz. m^\,z 

n Lxv^'^it^mmtmm vtzmmm^mx. . m.mm 
x'^^rnvr-r^ztx-uyxcnam^^m-t^. 71^^^ 
/I'V-yxii. w^m\yyxx'hhzt. t^iix. -jsgtcr 

[0009] ±jt<r>X 0 tzmf^^ixfz''^-/ 9^-ih31 
0(ciyv>T. %m3 1 1 ar7U;twUU->-X3 1 3(7)^,* 

jfi^tifiK-r -s ztizx-^x. %m 31 it- h<r>i{Mi3^ 

y\y:^^lV\^yX3 1 3t'J^^$n/::7*UXAlCj;oTS 

[0010] m^7r^m=f- 320 {4HSB^^g 3 1 0 A^ib 

PLTiil#^«^F^I.. 3tt£fti«^3 3 0*Wb^^« 
1^3 2 0 *:mmLfzmWi<^m.?n%^W^-ti> .1 istci -:> 

[00 11] tfc, 1 1 -504 1 2 4^{timi,Z 

J4, 112 1 t^^i d (C, 3\:?^4 1 1 t^ff^mmi ( T 

I R) i.-yxT-4 1 2x-'mfS.^tifz. mmf^^comm^ 

S:RStf-r-S.BSBB^S4 0 Oim^^tiXy^^, 
[ 0 0 1 2 ] T I RUyX4 1 2<4. 112 1 l,Znkl.fzX 

diz, ^m'^izimj^.^mtsv-j^--ikmm^^L. m 
.<^^zn\i^'ti>m'^mi,zi,i^m<7)7' >j xM.tmm^ixx^^ 
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[00131 -r^iyh. ^mmm (mmR i ) izm^^ 

tiaiiftc, mm^m:it^'m't^^t\<z^'>x%(^w<^ 
yjm ^ mm-t^mifmy o x^x-h ^ o \.zn lx . 
*»4>ist^^i^ (^i^R2 ) {.zmL^iifzroxumm^ 
izxm i^fzit^mMmx'Km'th z t izx-^xmnijii^ 

[0014] ±mA 1 1 i±Mcr>imm^^^'thT i 

RuyXA 1 2<7^M<^jSimizSmi-hztizi^x. ± 

mA 1 i-h-(:,(pmmi. sufsryxA (^j^ri ) i6 
iy-'RSMT'jxA (fflJSR2) f<zX'^xim-)^m%^\ 

[00 15] 

%c>ixhi><r><r>. m^mm'kmfi>tzMz\.t^ tib^o^ 

[0 0 16] i-r\ ai 9\,Z7nl-fzy\y^->V\y>X3 1 

3^mmLti^mmm.3 1 o-cts, j; ojsv->Bg^ffgHBL 

tz^mm±(7mB.'&\^±.^^i>fz)ibi<z\t^ 112 2{c^-r 
iofc- itm^7)^j®3 1 1 • ^mrmxwML. ^ti^ 

tl<7:>^m.^Z 1 Iic7)#{i7 yx 3 1 3 ■ a 3&%M 

$il7t7L'^^yl. ^yX3 1 3 ' ^mi^-^h^th-Jimtfih 
-ttci^^. ^ii^ixay^m^^ 1 1 ■ ti-h<r)%m.(^ 
'iium ^M^-th^iiLy V ^-ivv yx 313' a\,zXr> 

xmm L , Kti[S]itc7)a3Bj?t^Bist^-g. , 

[0017] n->X. %m3 1 1 • (DUm.. feP^ri:** 
u:^^iuuyX3 13a (c^^-g./::*^, miyu^-zu 

uyx3i3' a.a)mrt-^K -o^o t^m^txx 

j(g3 1 1 ' <^m.^w\ti--m(zmm-t6j:'jiz, ^m3 

[0018] mmiz. '\m'¥- 11-5041 2 4-^^fg 
izm^^ixxv^^m^mmiziii^xh. m23tz^i-x 
die. mm)^m4 1 1 ' t^ix^ix<7)^M4 1 1 • tc 

1 jic7)#(JT I RlyyXA 1 2 ' a*f?F^)t$ii/::T I R 

1/^x4 1 2' izX'.xmmmm&m^-t^t. ^M4 
11' comm. &m^t'crm^^i)m&T i Ruyx4 1 

2' aZ'tcomfin^iz^f^^ix. mi4T I R^>'X'4 1 

2' acrm^riimm^ixXVt'J. 

[0019] *^HJ{±. ±ticr,m}^izm^XKi:&tltii. 

m'^mmn-tsi^^fi^m.i'ii.x^^ix^m^fz^^.^m. 

[00 20] 



-eix-riijs^ mt^m.<^im<^y^f\-=^ix\,zn]is LT^tt 

t;iti]tt-6^1^«l^?r^rL. -ecoCliitzioTiiBS 
[002 1 ] mltm 1 ^^m^isti, Hlfte>f^C>-r^7tM*^ 

^<03t^^: . minyb-^h%mzmm'th'y^£< 1 1 1 

Of03ej®*» ^> AS* LTtT^i: ^ , miaB»r^«0:&|S]i:|fi]tt 

imm.t Lxhx^K 

[0022] mmmL(OM^^^m^<^^n^'tnt. m 
mm 1 ^mmm(D^t^i>m^^tix^^^mf&t t-c t j: 

[0023] mimm.(nm{mmm^co^ix^'ixii. m 

izf^if6m2^Wimmt$i^iz^i-&m^t txi^x 

[0024] mmm 2 ^mmmn . mmm 1 ^mmmx 

[0025] BulS7i:JI:triS]^JaS?T{i7^^^/kL->'X-C- 

h-ox. mimm(^mm.^mm^-cr>^cix^'ixiim-ia.y \y 
A^)V\^ yy^xh^miSit Lt t> J: v^. 
[00261 Mie3e^*i^^'^^^ti* 0^^7:7 ^ >y 

[00271 mimmi\pmmm^i<mmm^x'h 0 . 

[0028] miim^-)jmmm'my\^^-)ii' yxx 
h->x. mtmm(r>^\immi-<^^ix^'ixii. m^cr) 
T XMM u^vu u yx-e^ 0 . Huie^s 
isr^or'jxAffl(4, Miami Me^fic^i.- 

^^;H^ vXiT^Ttfjlt::*^ LT m.^ L /L'^ 1 13 J; 2 X U 
XAtB^rW L, B>il£:i'^'5:< <h i, 1 o<7)PJgjf-t-g,^}!g*>^> 
miemi^«mi^t=AStt/::5^i7)^^^< i: t-gpti, 
mieSS 1 X U XAM(z I $ ^I'g. ^ i: (c J; o T B? 

1 ^^m^I^stcASt Ltz^mry^^ < i: i> -^(4 , Hyldm 
2X'jXAM(c*3i^TISUf C i: fci -^-CmrieBlf^ 

[0029] iMiem<7)7'UXAffi{±, Btriew57 
/n.- >'X<7) Biji£*tfE-r h mw-t^hm^ M<r)mi,zm^^ix 
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6> 1 = tan- 1 ( [ {n2 f 2 + (n2 - 1 ) (s-x) 2 > ' / 2 - (f 2 + (s-x) 2 } i / 2 ) / (s-x) > 
^2=tan-i(({n2f2+(n2-l)x2|i/2-(f2+x2)i/2)/x) 



(1) 

(2) 



sm.y vx<rymmv[!thitmAz\^^ An<Dmz 

xco^mi}^i^mmKcr>&m.i:zjs\^x . MienimxA 
mifimuim&yiy^-ii-iyyXffmmzn vxm^-thf^ 

e , = tan- M (n { f 2 + (s-x) } 1 / 2 -f ]/ (s-x) ) 
e 2 =tan- 1 ( (n(f 2 +x2 ) 1 / 2-f ) /x) 

[0031] mum%-n^^\m'f-ity u^-ji^uyxx 

y u XAffl^^r-r u ^^)vv yxxh o , mm. 
iScor 11 XAffiti . i . m«smf4 7 1^ 

^-yH^-yXo^tWtcMLTjiS^^fL^c^ l ^kifW-IX') 
XAH^r^tL, Hiil£:J'^^< i; i> 1 -:>(rm^^h^md)^h 
mLW.\^mmAzX^\^1^^oy}^^j:< b t,— gp{±, 

wimm 2 r o xa a t is v rnvr ^ ixtz h t stfieis i r 

U X A Hlc i o T $ ix -1) ^ <!: i -5 T mim'&coij 

AS* L/vT^m^oii'-^ < 1 1, -i${4 . Hi) len 1 r 'J XA 

6>i = (cos-' ({f cos6'2-(s-x)sin6'2}/n|f2+(s-x)2}i/2)-<92)/2 
0 2 =tan- 1 [ {n(f2 +x2 ) ' / 2-f) /x) 

[00331 mum&ifmmm=?-ityv:^^iV'Vyxx' 

mcoy 'J xAffiti . Miesi i ^i^fii«{t . 7 1^ 
*;n^ >xc7)3K«i(:^^ \^xwM Ltzm mxt/miTu 

pffim 1 ^mmMtzAmLfzmM(r)^M^j: < >: 1>-SP{4 , 

mm2y'^jXM.mizt6\<^xmtfT$ixf.z$)tmiim 1 7° 

•J XAffitci -5TRSt$ix-S c J; H<iffiBif^<7):6- 
tcAlt l fcM^cni!/-^< t i> -^*4 , mim 1 7- D XA 

miza \,'ixmm^ tifzh t 2 x u XA®-c-Ri!f § 

^i=(cos-i ({f cos(92-(s-x)sin6'2}/n{f2+(s-x)2>i/23-<92)/2 (7) 
<92 = (cos-i [{f cos6'i-x sin<9i>/n{f2+x2!i/2]-«5'i)/2 (8) 



f^^0i, B5ieii2ri;xi.BB7&iMiBwa7i^^;n^y 

xa)%mi,znvxm^-th^m^ei. H«iE#fi7^^^ 
/n^>'X^7x*,-5ggii^ f , mm-thm§m(^^mi s . 

(3) 
(4) 

[0032] mtmm.cr>x>j xj^mi±. mmmixLy 

)VU yXcomsSMmt h mmzTS: I Mcomi<zmfk $ ixx 
ii D . Hiiie*fi[7 u^-;n^ yX<5D^W7&>4,lESIxo©H 

lCfcl%T . BUiei^ 1 7° XAffi*iH«iB#<27 \y^-)V\yy 

x<nmk\<zn Lxm^-thnm^ e i . Huie^ 2 x u x 
^mhmw^uy u-^-^n^yxo^^wt^ l -cffM-r-g. 
:ft]gSr (92 , iwa#{a7 v^^)V\yyx<r>m^Wk f , 

{a7l-:7Vl.-b->'X<7)ffl*f@t»f^S:ni:-r-2>t i'. e^H 

(5) 

(6) 

ix^>l -h t J; '>Xmimm<^-}i\^^zmfhixhmft£.t L 

[0034] HuieMicoxy XAHti, H«ia#{i7i/:t> 
0 . Btite*fi7 u-^-;i. -1^ yxoTtWj&^^SE^xoea 

ici5 K ^t■ , mie^ 1 X U XAM*« HUiB#{57 u ^•./H^ y 

xcr)^m^znLxmm■hnm^0^ , Miem27°'jx 

A 7 U U' yxey%mzn L TffM^ 

^2 . Buiemfi7 l^^^/Hx yXcoja-irggil^ f , 

^yu^^ii'X^yXcnmnmfxm^ntir:^}!^. ^,t> 



[0035] msd.m^-n{«m.mmTity u^^n-v yxx 
ftoT. logem<7)#{i^m^-T-i0^iX'fix«. 
7°'.; XA®&^-n.mf47 V- ;t^yH/ >'XT'#) 0 , mtm. 

^ox'jxAffiti:. Buie^isjmMi^tc, f)ieifie7i/ 

^^/H^>'Xc7)3ti&(C^fLTfflffL5^clll . ^2. ®3io 



{4. mie^ 2 X i; xM.mizii\,^xm^^ixtz$) t Miam 

1 X U XAMtc i -> T Rl* ^ i: tC i o TfrlESf^ 

<r)-H\m,z^iitoix. ((Iict:)— g|5(4 . 8>)iE^4 7°UXA®(.c 
fcv >TSrr $ ix/i^> t Miem 3 X XAffilz J; o TRSt 
Sixi..! i: lzii-oXmsS0tTlcr):fi^\,z\mihix.. mim 
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ti , Mien 1 7" 0 Xj^miza \,^xmifr^-thztizJ:r, 
THaie0T^<O^r|6i(c|6]ft4>it. ffico-gpti. Huiemsr 

^m^ixtztizj:'yxmMS.mm(oyj\^izmif^->tL. m 
T . mien 1 ^-'j XAffi//HirlE#iti7 w- :t-/n^ yxcn^ 

m^zn Lxm^-r&nmi: e , . mm, 2 r u xab^^ 

6'i = (cos-i ({f •cos(92-(s-x)sin6'2>/n{f2+(s-x)2!'/2)-6'2)/2 
6* 2 =tan- 1 ( {n(f 2 +x2 )i / 2-f } /x) 

<9 3 = (cos- ' ( !f • cos - (s-x) si nd* 4 } /n {f 2 + (s-x) 2 } ' / 2 ] - 6" 4 ) /2 
<94 = (cos-i [!f •cos<9s-x sin^3J/n(f2+x2}i^2)_6»3)/2 

10 0 3 6] Mem 1 fc J;i/m2 r ximt. mim. 

3fcJ;t/'IS4r'JXAHJ:0t. mnBm{i7l^:tvH^>' 
XtOT^WtCjfiV '^li^ttStt 4. ilT t ^ ,1 1 i L *r ^ , 
C 0 0 3 7 ] Buie^fi[7 u^^fi-uyxii^ wiMSMmr^ 
i^Xm LtzmifSfi:msim^<r>yj{^lZ[^ifhm 

2^mmMi^'':^iz^L. mMimwL<7)7°oxj^mii.. m 



^2 . friem37°U XAffi*imifB#fi7 U'^-;H^>-Xso 

t:&4. mMmfiyu^^AuyxcoMA'^if. mm 
U^-}l'\yyX(Dmi!iminmi:nb-thtt. ^1- 



(9) 
(10) 

(11) 

(12) 



len 2 S:^^is!{(c , mami 7 4^;Hx >- Xcot^W (cm 

vxB&'JFn^mtmmvfcmt i^L. miiMm-th^ 
mb^ ^ Miem 2 Ast t ^tT^-^u . mmm t 

i^^ffitcfcv >TSiff$ii^ ^ (c J: ->-CpiieB'r^co::^i*)tc 
[0038] m%m,2mmmt. muw, 1 ^^jsmj^j; 

[0039] 3tj^BHtcJ; h^^mX. }Min^^-fK-b\ 

(m?9i^m.h , BiiieHSHj^s;6>^>aiW$ix^^*^fl^(c 
^^^hm^mTh^mtx^i'^ . ^<r>zt\,zi.')XiM 

[004 0] 

[ 0 0 4 1 ] HI {i. if%mzx hmmm<^w^fi^m. 
1 0iomjt^fM5feM{c^-rMii-c-*)i>« BSB^^ai 0 
3tji^ai 1 fc, immm. \ \-h^h^^'^t\,fzmk 
^OJl^f:^[6]^»f^^o:^|S](c(^^ta3^l:^(fi]3S}S!«^ 1 2 

i:?rf)i7:'i.. 3tj)i^Sl 1 {i^SSSt6')3tM 1 la. lib 
tJiU'l 1 cfr#;^. 3Si^:^fS]^}ft*T 1 2{i^S^c7)# 
fi^m*^ 12a, 12bfcJ:t/12c ^-^ty, #f4'^ 
J^S?^ 12 a, 12 hH^Xf 1 2 cc7)^ix^'^l(i. 5tvi 
11a, 1 1 biJit/l 1 cc7)^ii.fi-u-*tJEDtt:iS(t 
^>iXTm., T^Ml 1 a, 1 1 bfcit/ l 1 c(i, -eiX 

^immthm.^^vm=t 12a, 12 bi3 1 2 c 

T'(±, 1tl^<7)7tj®l la, lib, 11c - • • ^ftlS 
LT3K}®1 1 aT-^L. «^c7)#{ii^^J^^ir 1 2a, 1 
2b, 12c- • • $r#{a^mSi^ 1 2 SiX'^^hZ 



tizth, 

[ 0 0 4 2 ] 1 1 a«iii cr>mmizmm^yj(^izw 
x/^m^(^%mx'$>*). mnm^xh^. 'Sris, 
mi 1 aiimitmz^^^tii'Jmtii. mmzwrnttz 

LEDT^)-^TtJ:U. §<i(C, :!i8Scc?)3Kj!g 1 1 aii^ 

mi lii^mmLX'h'^x^ ^ti-t'ttco^mi i a*\ m 

[0043] MScco^eS:}^*^ 1 2 atfO-eiX Wi, 
m-r-l.3tJil 1 aA^A.AItL/L'7tlgJ-oJ:t/MliB-tl.3te 
Ml 1 at2i^'l-<7):i'^^< 1 1 1 Oc7)7tM ( 1 1 hUXlf 1 

1 c ) -h-i^xmLt^^mbiffx^cDiimz^^nh^i^ 

mmmui^ lt . la i (c^ Ltcmtmkm=f' i 2 

atC*g-r^i:, 2a(i, 3feMl 1 a*» 

i^AStL/^Ttifci:, TtiSl 1 a(7)ii^ffl!U2|?!flf-r-i.:?tj®l 
1 btjj:r/i 1 c<r>^ix^ixi}-^t:>xmLtc:%mti:m7^ 

1 2 a C7)|g 1 ^-m^lSMti, *Se<)(C(4 , dl (C* 

L/C J: o(c, #ci^^j^«^i 2 artco, m^^^mm 

\mmi 2btJj:lXl 2cti£»,^fiItcm$iiTtr^l.. 

[ 0 0 4 4 ] COct ^ (C, BSBJ^a 1 0<7)3telf 
«^1 2Ai*t-|,^^c^;^(irS:m-*^ 1 2 aco-fiim 

^.^eilgl 1 aLm\-<^Ci'-^< 1 1> 1 OiO^M ( 1 1 bfej; 
tX/ifctil 1 c ) *^'i>7vWL/:3tlf.h^p;r^iO:^(S)(c 

\^i-f^mi^i^mim^^Lx^^^<nx\ mwA i at 

^®l 1 h}5XX/ytfMl 1 c hcO^ftt (3tc7)fei«^ 
tt^) *«M^-^TV^Tt>, mi^J^^««MtCj:->T3tj!?, 

I 1 a i: 1 lb tfdi 1 1 c toPBlc7)#'|±(75ji 
■it^ixh. M^gi 0*^^>c^B3Bg^o^g 
O^^ffi (l211<7j7]<¥:^lSi(cii(t-2. ) (314, ^Ml 1 ah 

I I ictcnm^ (f>^\,^it. M^iiL^mm=F 

1 2 a i: 1 2 b */c(4 1 2 c tc^m^) ^Wt-f, itiz 

mmmmzu^'imx'h'o . ^cc^ifi^a. mmmi 
o<r>tiimmi2Eirzmm.^j:ij\fi\x'$>^. m-yx. mi<7y 
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[ 0 0 4 5 ] ^Srii. m Tli. 1ti5ciO#{4^J^«^ 1 2 

fcix{±- J: V ^ . mtmmi- 1 2 a i ^^m^i^ 

-f . flii<7).7tj©*-^><7)7i^irc^W^o:^ri6i6crfi]{t-g. tcOTib 
o-ctJ:v^. $ic.t=.^l ^Ift^^Mti . #{5^-^*^ 

fz{± \ 2c{,z^^thmm) i<zmm.^ixh'jmit'Z-i'L 

[ 0 0 4 6 1 i/c . M^im'^mT 1 2 a{i. ±^Lfc^ 

iz-^Lxhx^^. m\{,z7r^Ltzx^\,z. m2m^mms 
it. -^ia^tfts^^i 2a<5D7twoxtcifii'>{aa(c^{t^> 

«■? 1 2 ac7)WJffit:JKfi)c$iX7t: 2oc73Sg 1 ^M^U^McT) 

1 o*»^>coBS0g5tco5fi«£7)^^fB (iaico7K¥:fi-iaio-*3tt 
^^M^^ 1 2a(cii2^Mi^ss:i§ft^\ mm.^mm 
[0047] mmmizii^ -t^x(r)mi.^mm^ i 2 a 
«o^Jis^7)^j^.i 1 aiizMm-t^miL^mm^i2a.ii^ 

^tl-^'ix 1 oom{ii^J@#gi^ 1 2 a t LMHatL^l^O 

T\ 1 2 a<7)jifcco^^ii 1 ^jt^ 

[0048] i^i'ixaym^iz h . mm<^miimm^ 1 
mznm^tixv^xhx^y. mti,t\ muz^^Lfzj;:^ 

>'X1 2a-c*>-^Ti>J;t^, ^St-iJi, 

^1 2ii7i-^n^'yy -( -y^m^Th-'X . mwicomiim 

mmT' 1 2 ac73^i-(.-F^L«±*lji*Oi?'"5 :7 -f '/^m^T' 

hr>xi:>j:^\ ^(>iz. ^mij\^^mmT-i 2^0*^ 
mtfr^'f-X'h-^xi.x^K 

[0049] IST. 7U^^>l'l->Xim\.^XmfS.$iXfc 

ymyj\^^mm=Fi 2i:mx.s>mmmm<^M}^i5J:x/m. 
m^mm-t?,. ti". yv-^^Ji-iyyxim^^xmf&^ix 
fcifcmifi^^imT- 1 2 ti^int^^m 1 ^mmmMo^mm. 

y u ^^fuu >x^ (fix. -g>H3Bi!^ac7)^iit t mmam-t 



[0050] m2iZ7r^Lfzmmmm2 oti. mmco^m 
1 1 ah. ^ii-en^i^i^^mM^M^^-r^iisscfjm 

{47U^-;H^>'X2 2 atSrWLT^r^^. m^ft^l^^-yP 
^>X2 2 aCO-eil^'iX^^TtWOXitC^^jlg 1 1 a>6« 
S^ilTi^S. #fu7l^:*-/H^>'X2 2 a(±. mWl 1 
a*-^>c7)3t^^{t-l>® (^Tteffl) 2 2R*<TiH-C\ ttlSt 
S2 2Et1tm<7)r';Xut.ffi5r*LTV^^. •f^^'h. 
mfji7l/:t^/H^>X2 2a(i, jtvSl 1 a3!?>/i>jiV^li!l<50 
ffiT2 2E{:SitOT'JXAH^*LTO^. 
[00 5 1 ] 113 (a) *3ckt^" (b) Sr#SlL^*>^>, 
m{57U:t>/H.-i^X2 2 a£?)filitJyJ;r/fig|S-§/'c>t::f¥ 

[0052] ttlStra2 2 EtCffMSft-Tl ii.?SS5ct07°U 

xj^ma. mi^i^mmMiz. m^y\^^-)iuyx2 2 

ac7)3fciliOXic*f LrfflMLfc^ 1 :r'jXAffiiP 1 ±>J: 

t>'m27"'JXA®P 2 ^WLTV^S, ^fi^U-^VH- y 
X2 2 a.l,Z»m-ri>^mi l atPjSfgt-^.-)^?!^ (Hi 4" 
1 bi/ciil 1 c ) i)^h^iiLyV-^-lV]yyX2 
2 a (7)S 1 ^m«i^M tcASt L7^c3til8«Oi!'-^ < i: -gP 

'J XAffl p 2 tcfcv^TSiJfS^tS c: i: J: o TR»r.^<o:^r 
l^i]^C(^iHt''ci'L^J;3{c, ^iT'JXAfflP i i5ixfm2 

J: ^ tj:ri) xAffis-w-r-sr 'J xi.^mmxm^m. 
y^jxM.tnjAiibiz-th. 

[ 0 0 5 3 ] m 1 XAiSP 1 j;l/m2 r U XAM 
P 2{i^ixeixtsifeO#?£L. 3c5«0Si >C|imf L TiE 
M$tLTtJO, II17*'JXASP 1 i;||2rUXA®P 
2i:c7:)35^//7'UXAffic7)^^,^jfM'^-.&,. i/c. ^1 
y° <J XAffi P 1 J; U-m 2 7° 'J X" AS P 2 <7)<tfJ4:ft d? , 
i>J;l><92(i. -fix-eixcOT'JXAHP lisiJ/P 2iO 

[0054] 7°iiXAffiP IJoJ;^'? 2<ommn0iti 
J:t/02ii. ^ix^'ixm2cr)mm<omf^ {-t^^hto. 7° 

u XAc;)^-^csB:^ffii^ ) izt^iihymo xizn^^ 
nmt Lxmm^tii . ia3 ( a > i)-(^h/)-i>j: o iz, 

#fi7U-^^A'U-yX2 2 a(^3\iWOX*^^>Sg^xcr)f4a 

( 2 ) i:mJl-t^ t # . ^ilJi^i^OTmtim^a^ ix^vP 
uyX2 2 a<r)ismoxiz^n^:fj(^i,z\^ifi^ixi,fz 

W>T , # a 7 ly ^-/l-' b VX 2 2 a igg^i * f , 

mi-^^M 1 1 a^tfosBstsr s , mmcommizM^^m 
mmni,i^ yu^^'iuyxc^Mmmn^t—^-r^, z 

ix ih, <^y.> N' 7 - f . s i t/!" n tfoigaji . \:XTXm^^ 
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[00 5 5] 



=Un-i ([{n2f2+(n2-l) (s-x)2> i/2-{f2+(s-x)2} i/2]/{s-x)) 
0 J =tan- 1 ( ( {n2f 2 +(n2 -1) } i / 2- (f* +x2 ) i / 2 ) /x) 



(1) 
(2) 



/H^>-X2 2 a<Og3tffi2 2 Ri:3^j^. 1 1 ^h(nmm 



[00 56] El2t5il>113 (a) {C:^t;tm^a7^:t> 

;l/L-'>-X2 2 s.^{^z.hyV ^-l\'VyX2 2(Cfti.T. 

US (h) l,Z7f^-tmiyi^-^^fll'yX2 2' a.^:mx.i> 

7 > X^fflV >^ C i: *iT'& I. , 

6* 1 =tan- 1 ( (n {f2 + (s-x) 2 } i / 2 -f ]/(s-x) ) 
0 2 = tan- 1 [ In (f 2 +x2 ) 1 / 2 -f ) /x) 

mz^ Il4iyj:t/I15*#B§L^3!?^V:>. ^WR^zkhm 

<nmmm. 3 0 (nm^ t mm^tmt^ . 

[ 0 0 5 9 ] EI4 iz^^Ltzm^^m 3 0 (i , 

{\L7\y^-)V\yy3 2 ai:SrWtTi^»'i>. mfi^^^^yH^ 
VX3 2 ai7)^ixm<^3tWOX±{C3^j®l 1 a^^iffiS 
$ixTl»-?., #f47l' 4^yH' >-X3 2a{i, 1 a 



( 0 0 5 7 ] 113 ( b ) (,Z^LfzmiLyiy^-/l \yyX2 

2" ati, tBsw2 2' Eimmmzw-iBx\ ^jm2 

2' RtClSlX'JXAKP ltJj;y^m2XUXi.®P2 
SrWLTfcO. C<7)#{47^4^;H-->'X2 2' atcisv^ 

T, S^irUXAHP l±>j;t/g|27*';XABiP2i?)^ 
i\.^f\.(nWMn0 \iiXV^0 2ffYl^o->^ ( 3 ) isii/ 

i-'>'X2 2' s.om^oy.iiz^'i^tc-yi'^i.zm'ihixhtz 

[0058] 



(3) 

(4) 



t^(:><r)it^'^i'i^hm i^im) 3 2Rtciss*<7)7-»jXA 

[0060] S5tffl3 2 RtcjBRg:$ixT\r^.|.1SiS:<07°'J 

XiUfflti, m 1 »ffll«M(C . mf57 ^^/H^ >X 3 2 
ai07lcttOX(:*tLT<«i4L/cmi r'JXAMP 1 i3i 
1X^2 XAffl P 2 LT V <■ *{47 

X3 2 a{z*ftD-ri>7^?^a 1 &i.zmm-rhim (n i + 

1 biT^^tii 1 c ) ^^hm&yV'^-ii'VyXs 

2 a<omiS:JtfiJ*M(cAfltL.7^^5\5f«c7;^-'5:< i: i-gC 

6'i = (cos-i ({f •cos(5'2-(s-x)sind?2}/n{f2+(s-x)2}i/2]-(92)/2 
0 2 =tan- ' ( (n(f2 +x2 ) 1 / 2-f ) /x) 

[ 0 0 6 3 ] m 6 (c^F o « , mik<^mB 

11 ai: , m^il3t)'lllS:m^J^M$r^r-r-S^SI^<7)# 

(27 l'-^^)l\yyA 2 Sit L Tl. , 11(57 U^-^H-- 
>'X4 2 ac7)-^nmc0:M:«6OX±{Z3^:jlil 1 a^ilSH 
^ilTV*?,, m(ii71x-:t-/H^>'X4 2a{i. t^jII la 

^^i^c^jjts-Sft^si {^nm ) 4 2 RtiiiS[i7)7-«j XA 

® 2- * L T *3 0 . ttiMra 2 2 E Ai¥iflT S> h . 
[0064] «7tffi4 2 R(CffM$ixT^^i.iii!(c7)7"U 
X/,ffi{i, ^lS;I^TgJ^MCC, iiia7U-^Vl- U yX4 2 
a<?>^«60XtcSt LT ffif^L^c^ 1 7*'J XAWP 1 J: 

xfm2x^j xi^mp 2i:-^Lx^^h . miyu^^iii-y 

X4 2 a{r^rtE--r.§.:)tM 1 1 a.lzmm-t^a (HI 
iOTt}®! 1 btfzlil 1 c ) *'^>#(Vi7P^^/H^>'X:4 



a. m2y'o XjUmp 2i,zti\,^x ® uf $ ix?"^ ^ m i r 
'JXAHP ilzX-yXmi^ti^c:tizXr)Xm^<nlj 

i6itci6i(t/bix. )ttm-rs3Kjsi 1 ai^^^mi^mmmM 

(cAa+L/::3tiSO^-^< 1 1-^{4, ^l 7''JXAffip 

ix^ctotc, mir'JXABP iijJ;C^m2 7°'JXAffi 
P 2<5D^ix-eixcojiPMI^*^iSS$ix-CV>^. ^coi 3^' 

7- u XA® X u XA ^ ^m/mmmy v xm. t 

[0 06 1] ia5*'^:>:5^*».i.J:3(c. zcom&.yu^^'i- 

h-yX3 2 aiza^-^x . miy'v XM.mp 1 

y° 'J XA® P 2 ay^ti^ticomm 0 lHXXf0 2t)^ 

m<r)^ ( 5 ) iz/" ( 6 ) ^M^i-r-i. i: # , ^mti-f^co 
^mm^yi-^-ti'i^yxs 2 a<?)3Ki!iOxt-^^f^:^ 
\P\^zm^hix^tzih. iiit^f&|nH4<7)^.BB3fc*«#^>ix|, , 
[0062] 

(5) 
(6) 

(±. ^ 2 7° 'J XAffi P 2 tcfc V >T ®W S ^Xfc t ^ 1 r 
XAffiP 1 [ZX -^XKWS^ixh Zhi^zX-^ xmi^<^)-)i 

^[,zmir^ix, nmth^mi 1 a^t^hmi^mmm 
t,zxmLtztm.<^!i'^^j:<ti.~^i.i. miruxAffip 

1 (ciy t $ ix/:; i: m 2 T 'J X^B P 2 rKSt$ 
ix^.r i:(:iJ;-:>TH)T5Et^:'fl«l{:i^it^>ix^ J: Ill 
r 'J XAffi P 1 1> il/SI 2 y D X AEP 2 <7)^fL-f iXO 
m^nt^WL^^ixX\.^^, JlcOio^X'JXABBSrW-r 
'J XA ^Slt/KStSX 'J XA i: D?^; t {z-th « 
[0065] (17//'<b^^7;;^l> J; -5 C <rc7)#(57 L-^^/U 
U->-X4 2 a(Ciol»T, 111 7"'; XAfflP 1 J;t.'-'m2 
7' >J XA® P 2 <^)^iX'^'iX(r>mmn 0\iiXX/0 2ifT 
IBi7)5S ( 7 ) i> it/' ( 8 ) Sr}SJ3.-rS t # , icWJ)^(yff) 
7 U .7^;H'- y X4 2 a C0.T^:f4O X iz^^iKclj 

[0066] 
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<9i=(cos-i({f-cos^2-(s-x)sin6'2>/n{f2+(s-x)2}i/2]-<92)/2 (7) 
6>2 = (cos-i t<f cos<9i-x-sin<9i>/n{f2+x2}'''2]-^i)/2 (8) 



yxcoym<mmizmm-t6 ztmj^ lw 
[0067] c c T\ m-i^y yxti^^-t^mm 
cor 'J XAtSA^ mi^mmuiz. M^iiLyv-^-Ji-i-y 

Xco^moXizijLXWMLtimi . m2. $^3t5XU^ 

m4 X u XAH^^L , < -t 1 1 -^(T^mmthm^ 

M.mizi5\^xmtfri^ixfz$) tmiyj xj^mtzx -^xk 
m^ix^:iti>zi:->xm^cr>:fT\v\iz\^\^C:,ti. mco-m 

Affi J: T RIt S ^ (C J: -:. T IS] {t 

hix. fio. nm-rh^mf}-hmi^m^mmzxmL 
fz^<r>—mit, mix*) XMM\<zii^,^xmis^^■^h^ 

6',=(cos-H{f •cos<92-(s-x)sin^2}/n{f2+(s-x)2}i/2)-^2)/2 
(92=tan-i({ri{f2+x2)i/2-f>/x] 

<93 = (cos-i [{f •cos6'4-(s-x)sin^4}/n{f2+(s-x)2|i/2]-6'4)/2 
6'4=(cos-i [{f cos<93-x sin(93}/n{f2+x2}i/2)-(93)/2 

<^mi%i:m^-fh X 0 i,z^ri^'ix(r,nis.^m.itt h z t 

[00 6 9] ^XtC. 111. laS (a) JoilXiaS ( b) 
$-#Hlt^36i^, M^^yv-^^tvuyXi 2a*>'*-r-SII 

^^/i^uyxi 2a:/}^^-t^mi^mmmMi,i^ ±m(r)m 
m/mtnmx^jxj^ mz) . mv'mtrmx^jxj^ 
<ii4 ) isxx/m^/KM^x*) xi^ me ) iot^-rix 



ii\,zx->xffm(^:fjmzm'r^it. ffljio— isti, msr 

'J xi^aicfc V ^xm^^ixfzhtmA x o x AH-cKtt 

Kchh .mix'j XM.mti ct r/m 2 x >j xah^^'si*/ 
mtmxo xj^^mfS.Lxn'o . ^sxvxAmaxi/ 
m4xu xj^mtf^mx^mmx 0 xa t:mm lx^^& 

[ 0 0 6 8 3 -e LT , miy u-^-ypu-vXco^itto 

i>^Myii(r>iiL&i>zti\^x .mix 'J XMmifimiLyi^^- 

iv\yyX(7mm{zni.xmm-hnm'ke, , m2x^j 
XAB;6*'#(a7 i^^-yn-- yy:<7)itmzn Lxm^-t^n 

. f^3X'JXAmi}m{S.yU^-}l UyXcr,ycM 

izM Lxmm-^nmi . ^4 r u XAia**m{ar 

6^2. 6'3i5J:i/'6'4*>\ 

(9) 
(10) 
(U) 
(12) 

(c;|Bi(t4>ixl). .icoj; otcX^)XlM'k^-thX^)XJU 

^:mmmx'jxj^tt^Mztiz^:^. ^ts. ^emoxtz 

^tT^HP PtmmttzmP I i: ^W-r-i>X'JXA{i, 
u ^^/i-iyyXizwM^ixtzX'j Xa i: Ibi^ctj^, 

cr)X$)^. 

[ 0 0 7 1 ] US { a ) tZ^.VfcXoiZ. r UXAffi^i 
^tKMI 2RlZWm^i\X^^^m^l,Zl,i^ #(>i7bJt^/U 



[ 0 0 7 0 ] #e 7 >'X 1 2 a<7)m2^j^M«s 

«0:^l^tCl6l(ti., ^2^J«i^J^S{i, US (a) IZ^sL 
fzXdiZ^ miiyU^^/l'UyXl 2 ac07\:MOX(C.*^L 

xB&w-n^mpptmmLfzmp itir^t, nm-t^ 

6* = tan- 1 [ {n (f 2 +x2 ) 1 / 2 -f ) /x] 
#fi[7U-.7-;PU>'Xl 2 atCft;cT. 08 (b) tc^t 
i ^rSifi^7- K XAA^tBWE 1 2 E tc?K^$n/t# 
{27U^-/H^>'X1 2' a$:ffl<,^-Ci>J;t\ >lcO:^^C 
W47U^-.yl.'U-yXl 2 • aCr)±mOXt^(:>x(r>m 

mizmf^^tifzmmtfzmp i c7)iiiM^ (^AiTieco^ 

6* = tan- ' ( [ {n2 f 2 + (n2 - 1 > x2 ) 1 / 2 - (f 2 +x2 ) J / 2 ) /x) 



U-yXl 2 ai7).TtWOX*-/':>x(7jgg»CffM?iXfcfflr4 
L/^®P I iOlli4ft^7&>'TtS605t (13) 

3tjlA»ii><7)3l^t±*/i7l/^T-;Hx>-Xl 2a(?)3KW 

[007 2] 

(13) 

(14) SriSJ^-r^ t § . :7tM*^^i07tlfc{±#e7 U-;t- 
;n^>'Xi 2- ac7)^fiox(c^^T^:^i«]l=i^tt^>ii'& 

[00733 



(14) 



XA , ^xmrnrnx ^xj^ax x/m.m/mmx u x 
A ^ix^ixm ^ ^tzmnmm.(^wm%o^r^^^^:mmt 

^, 09fcJ;c;^0i 0{i, >-ia.v-i^ 3yc^mm.X'h 
mfi7 l^^^^fVl^yXcD^o Xcryim.X'^'M'^hmMt 



(r>^m mtimm i\i^mnz:tizmMLtz^^^.(zn 

JC-r^. t.tz, Hioti, rnkxi-^^nuyXcnmiiO 
xtmi^j:-f5mz\m^h^Mmitc'mj^ ( mumm ) 

[00741 ^ix-mcOfiSBJi^MtcioV >T(i , 7* 'J XA 

ffiji^'^fejiii: ii^Hthm<nmizmWi ^tirzyi^ ^t^/n- ^-x 
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1/2 (f = s/2) tL. yu^/ui^yXcomWiiL 

mcMmi^MX'h 0 . -eil -eiicTjr 'J XAH t is (t ^ 
Df^no(C#H,> (n= 1 . 49) fc-T^. JfiiJ 

t \^x(^y<^mmm(^m.mi 2. e m m ^ t . ^..-sse 

St f {i 1 9 in m . ^i^-thMmcr,^m. s (i 3 8 in m t 

[0075] ii9*'^>-5>/j>i> J; a (c, v^-fi'Knmmi^m. 

^zm^\^'&x'hh^iiiiihti-h. -t^h-h. mtmr^j 
XA. mtxmmmy-uxM.tsxr/miXKumy'ux 

M.c7)\,^-rixtim^^ixtiyu^^fi V'yX{, . ^tJt^Ojiff 
[00 76] i/c, iiio*»<i>, m&yu^-)i^i^yx<7y 

r U XA S /c{±Kll/St/fST 'J XA t J: -p T$!)^ J: < 

a^h. m^i)-i^n.ixfzm^-t^miLyu^-)vi^y 
xtcTji^^jg^-eti:. KmxRmmy'uxAi,zj:^xjft 

XA ^ m 1 ^tkmmzmm-mi. mm^h 2 oct)^^^, 

[ 0 0 7 7 ] t^e-? T . #{47 P:t^/n^ yX<7)7tttii£f§t:: 
{ilg2^^JSM^$-*g)S-r§S*TMX'JXA^ffML, li 
r<-i&m^z\,m 1 ^m««i*fllfi5ct--&MStXR9«7' 'J X 

j^^m^-f^ z t i,zj;:':>x^m^'^-:>co^mcom'iiyTi^^: 

yxcry:ftmiz^n) tz^m^ <mm^^^mt^ixh . § 
iz .. Rmymmy 0 x a $ ix-^^^ 1 mm^m 

t mm^hfitmi}-(^co^mn,-^^ixx^m^ixh tz 

[0078] iHl^tC. #fi7 U-'^-yH^yXiO^tWjfi^t 

TO xj^inm-t^z t izj: -^xytm^^^co^comffif 
f^i:Mmzmm^hz t tin-^ c:<?) j: a tcm^^u. 
mth b . #(i7 V ^^ii'V yxif^m I ^^m.}^(r)^x-m 

\,zmiy\-^-ivi'yxammmm^taz<<^£*-) , ^ 



[0079] m 1 Q(r>^%-b^h. ±iet0^fr 

(f = s/2, n=l. 49) tcfcv^tti, SUfMX'J 

xMtmMj'h<mmi^o . 2 s coeLS j: 0 i*iih)kc. k 

^/mmy° u XAti^tw*- A,o?ggf*>o . 2 s coea 
J; ^mmzW'WL'ti, z t ti'^m.t v < . mmiz . mi/m 

ifrMX >J XM.I,i^m^)^ h<rMmf' 0.2s co^as J; 0 1^ 
fflitc, RSt/RStMrUXi:.{i5efill*^'^<^SE5Si*^0. 2 

[ 0 0 8 0 ] ffl L . ^ixmxcor 0 xi^comwumiL 7 
u^^/i']^yx<7)M,^Mmf , ^Mm<^Bms, axi/y 
V ^^!vv > X(cff^fi)c$ ix^ r \) xjucT^mtfx^ n izm t 

IMLfzXoliZ. f = s/2. n=l. 4 9c7)tS 

-^ccji. 7t#*^<'c>c7)Sggf*io . 2sc)\iLm.x'm.mhzt 

(cJroT, 01Bm§SjKOS/hffl^#:;'cfiI<7)6 0%^lSh 
-r-SxI isA^'-C't' i>ii^ mUim l 4*5J;I^H 1 7#»3) 
f > s / 2 1 ^1. <r t IC J: o -C,^BJ3fe<7)jt/|Nji$r $ 

ioizi^^^-thZtfi^X'^h. m.>,z^ f<fi/2b^h 

t , «/J^«i(ieA^fic^ 6 0 %mT i: ^ 0 , mm<n^m. 

fe>H4CIEt-C. f. sUXX/nffy^ix^'ixffy^^m'S. 

[0081] ij^Lfzmfmmii. m^m7r^^m.<^>< y 
hh Lxm.m^tzt-hn'^i>, ^%m\.zi:m. 
^mmi. m^^<^m\.^m?mt^mm-thf§m^m.xh 
hcr)X\ mm. ±.^<^mm^2- 1 1 s 5 i s-^i^^g 
^ztm^ixxv^h xo^j:m^nmi^mm.<7)r{-y y ^ 

Lxm\'^hzti<zX'^xm'mnim.i:m-thztifi 

X^h. 

[0 082] ^fz. ?KH^H^^^a(cfflW»fbiXl.BSBfl^a 

m^'rffmm^^^^zti.zX'^x. itmmmm 

fl+fflMijtc, m^Bn^^zm%^-thmm:mm-h--^zcr> 

t izx o-c , m^mmm^m^^fzmmmmm%'^ix 
zcr)Xo^xm^-^mmi-ti.x. mtu, mcxo 

[0083] aTifZ. :^^mzx ^mt^m^kmammi: 

[ 0 0 8 4 ] la 1 1 izm-t^mnizx ^mmmmcowL^ 
oo(i, mm^m (a-/^7^ \-) t. mm 
mmi 1 oi}'^^w-^mitz:'^ifhmikm^^m'ri 20 
t . m^Bm^m^i 2 o<7)mmmmizmfi^ixfz^\m 
m=Fi 3ot^mz.x\,^^. 
[0085] mmmm 11 on. mmmizsiLS.$ixfzm 
mco-mmmi iit. mmm 1 1 ic^mm (?Kb^b^ 

^«-rl 2 0bii^Mm) izmnxfzmii^—hl 1 2 
b. yu^^fiUyXl 1 3b^^LX\-^h. 
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[0 0 86] yiy:^^H'Uyxi 1 3(i. m^iomixLyi- 
:t-yH/>'Xi 1 3 aSrWL, i-y(^M^{iyu:^>)\^uyX 

1 1 3 a *j 1 o<7)i^4^3tj® 1 1 1 tc^ic-r ^ J: 0 (cae^ij 

$ :ilT "9 . ^h-eiXiOm/u 7 V- U- >-X 1 1 3 a 

(i. M^tityu^^/UV-yXl 1 3atcJ;-^-Citff^ri6] 

^« Rlti^-M 1 2{4*a4^c7l:Ml 1 1 co^t^ 7 1.- 
;tvHx>-Xl 1 3(.:i6i7&--5T^ttL, ^tfOChlCct-t, 

J;-:>T{4. RSti^-M 1 2*#^-r-SCi:7&^"-C§^. 

[ 0 0 8 7 ] , 0 1 2 L^*^% . 7 l^-^^yi-'U- 
>-Xl 1 30lijti:a«g$riMBH-ri>. 

[00 881 7U-^WH^>'X1 1 3{4. ^e^l^l 1 1 tig 
tMI!l<7)ffi (g^feffi) (;7°UXAH5f>J^gB)t:^ilTiDD. # 
{i.7U-:t-;H^>'Xl 1 3 atC|5Jlt#^^m{i7l-Jr-/H^>' 

XI 1 3^b<omrrmmizi±mi^mmmMi}mm.^n 

t:{4ig 2 ^^Migjs s mm^tix I- > § . #{ji7 b :t^/n^ 

>'X1 1 3aOSH^}iMi«M(4Rlt/KMM7°DX2. 

[0089] Km/Kmmrr')XMi. ±.mLfz^ 
{7 ) axu {s) iz:m-)X. ^ 1 r 'J xabp i 

1 Wil^n e 1 1> J:t/|g 2 7- K XAB P 2 crimMM^i ^ ^ 
(13) fcJztX (14) ^3^¥->T, #{u7U-;t./l. Ix^X 

113a c7)^Mo X \.zn L T L/w'fflco«$4:^ e^m. 

[0090] :$:mmmmiz}iK^xi,i. ^©7 ^^^/^^'y 
Xl i 3 ai7>M,^Sgmfarl 9mm>; Lf^. S/-^. HSBg 
MI^tSjM OOmmX SOOm mc7)B3BJ3gg 110^ mfS. 
i-^tztbiz^ m^^Ml 1 1 b LTSg.^*3&i4 0 0 mm 

<^i^mm'^is.\'^z^mz s l , mmi-^^<mm 

^comM s *r 3 8 m m h L 7t o 7 P ^t^/H^- yX 1 1 3 CO 

tTS»f^ny/l . 4 9cor7 'J 
m^rUX^Xm^ltz, 7U-^VH^>-X1 1 3tc:{j:. 8 
licom{47^:T^;H/>-Xi 1 3a«W*:t;:ffM$^-tTo 
tfz, M^iiiyiy^^-lUUyXl 1 3 ac73^#OX7i>/^ 
cOSESf X3&»0. 2 s ^ ■t^i-yi^7 . 6 mmcofiiffij; 03^ 
i60X(cifiv^(ilt::m2^}^MJ*S (JStfrSruXA) ^ 

L , it t >(iitcm 1 ^mmmu { mixmmy u x 

[009 1] HSBj^^gi 1 0{4. ±aSL/Cct ^(C, 

7U:t-/n^>'Xi 1 3 3.<rmmox<r>iiimzmwj!Lxo 



xj^^m^^ttxii K) . mm-t?>miLy u^^/\.uyx i 

I 3 ai:(7>^^jfi(flc^W/RtfM7°'JXA//JFMSix 

se^jtiEffi:^iS](c^j^-ri>i t A^T'^ I, t i: 1.(2. ma 
7 :t^;n/ >'XrtT-BSBmo^^o^Mt*^"W ^ § I' •> , -r^ 
t>*>, PMf-r.i>3tj®.i 1 ii}>i^(^y£MtM&-t^imi 

I I 1 ^mm^x'^mnziEmyjmz 

l^ft^>ft^cOT\ |!iti-tl.7t^ 1 1 l£7)itSStoJ;l/'/i 

fM^m^t'i}^K'^^izm^j:^x\,^xh. 1 o 

^> til w s ixhmmytcommii xx/xt tzumMco^-it 
tim^t^X'^n. ^nyv^-ji-x^yxi i 3a<7)iiw 

[00921 .^aj^a 1 1 ocomm%com\^^im 1 3 

tCij^L, M^Q.y\^:^-)lVyXl 1 3a|^C0B§HJ^O^^ 
tO^Mt;^014tC^-t. HI 3*4, *{ii7U':^;H^>'X 

1 1 3 acO7tttOXc7)fia-C'aiSt-r^.^0S3^O5S^coaj 
mnmh^^^^-t. ttz. |2114{4, *f57 1x4.;l.U-y 
XI 1 3acr,^moxt^'\lts:-)5\^^Z\hM'th^^m<^ 

^m.co^moxi}-i^ff)mi^{zm-^{m^^7h-t, 
[0 09 3 1 m 3i}^CyW]'hXo\,z^ 1 0 

<50B3Ba^(iJEffi:*ri6] (#{it7lx;t>;H^>'Xl 1 3 ac?)^ 
lillt2W=ajltft)K0' ) {c*5V>Te;'c§S«^^t. ^ 

ttz. mi Ati^h^-h^hXoi-z. m&yu^-ti'iyyxi 

1 3 aff^<7mm^<7mmimmox^zt5^^xm.-^m^iSL 

#e7l/jN;H^>-Xl 1 3 a<0^liffl^::t>V^T . 

[0 0 94 1 HI 2iz^.Lfcmmmmi i oizitix. 

m 1 5 (c^S^BSHj^a 2 1 0 ^ffl V >T t J; V ^ 
[0 0 9 5 1 B3B^ilS2 1 0(4. 7W-:t-/H^>'X2 1 3 

i}'i^'t^^iiLyu^^/i'VyX2 1 3 3.commt5Xx/miit 

^'^miiLyi^^^fi-uy?:! i 3 ahS^^l-U^'hti. S^afl^ 

ai iotm«mzmt^d:<7)x\ i^m^^mfmm^m 
t^mn^x'9jk L . -fcT^^Hu^ - - T'«4«-B&-ri. , 

[00961 7 l^^wl. U> X2 1 3{4, MW(.(^miyi-- 
:^-fl l-yX2 1 3 aS-*L, 1 ':><7)i^Ci7 u^^;H-->X 

2 1 3 aAV 1 -:>cfMm^M 1 1 1 tci=fjSD-r-l> J; o tcid^iJ 
^iXTfcO. mm<:0#e7^^VH^>'X2 13a 
l±. mi^Ml 1 l(3¥WC|tl$4^c{CiBE!c$ilTV >^„ 
-t^i-yi^. mi.y\y^-tVVyX2 1 3 afj^-^-t^WMcO 

y°v xj;.<7ymmim^mBi i ic^^ftcsEt/rv^^. 

-eix-fiXiO^tt^^Ml 1 l{4. ^ix-^ixMrn^^miy 
U^^tVUyX2 1 3 ac?):*.-^. ( jE5i(C(4#,*a ) jfrfftcffi 
a$ixTi5'7. 1 \t>^(>\i:m^ixi-zMS^ (tit 

Wt) (4, #{i7U'^-.yl. U >-X2 1 3 atCioTiiff:^ 

[00971 7U-^v/H. >7:2 1 3(Cfct >T{4. itUl 
1 iCiSi^dJIcT)® (STtH) (cr'JX2.m*%M$/iT 
iSO, *i57U-:^/H^>'X2 1 3 afO-^^f^Ofa^CH 



BNSOOCID: <JP 200235261 1 A L> 



(tl 3) )0 2- 
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T m 1 ^mmm m mm ^nxv^^, j^ia ^ ^^;n^ 

>'X2 1 3 a.(7y^moX(7)iS:imzUm 1 ^^J^MJ^M 1 

immm. 2 ^iffijfiit^iiT V ^-i> . B 1 ^fi^ffii^M 1 \mm 
[ 0 0 9 8 ] .1 z m 1 ^^JiSMJ^M 1 ^mm-hmi 

tzfitmiy'oxj^mizXr.xKm^ir^ztizi-^x 
pj^^coiff^izmf f:>n. jao. f-tm^^^m^^^mi^ 
mmmm i (cASt l ^c^tisa . miro x^m^zis ^ >t 

mtfT^it^Zti,ZX-^Xm^<7y:f3\i^lZl^i1ri^tl^ft 

[oo99]*7t.i^i ^i^^j^M 2 & mm-t^Rmx 
mmy u x^c7)r 'J XAffl 3 r u XAstj j: tx^ 

4 TO XA® t L . l?!tfg^-&3tj!S;6>/:>m 1 ^WmmM 2 

htmsroxj^mzXr-xKm^ix^zttzx^xm 
[0100] ±m<^Mizmm^fifzmi ,^2,^3*5 

J;U''^4 7°'JXAH//#Ci7U-:t^/Hx>-X2 1 3a<7:)^ 

mox^zMtxmm-^n^^ix^'ix&i. Sz, e^a 

xu e^ t L . ±im^ ( 9 ) - (1 2 ) ^iS.at-'l. J; 

[0 1 0 1] 'i-to, .*ll»^®(Ct3«,>T^>. mii^L-^T^ 
II- L- > X 2 1 3 a c7)jft..a5Egt f^l9mmi:L/i<, ^ 
;t , .^OflPM*' 4 0 0 in m X. 3 0 0 m mOggPfl^B 2 1 
0^«l^ft«.7t«6tC, Ill4^3feigl 1 1 1 LXmtM^^4 
0 0mrnC7)<1?|l®l=^SV^tCWtS*iaKL, BSif^ 
^ [^ffiW^O^Hi s ^ 3 8 rn m >: L o 7 1-- U > TT 

2 1 3<r)i^nt LTSUf*ny/i . 4 9<7)r;' u/i-mm 

SrffllV ^TV xmX-mfiSiLti. y\y^)V\yyX.2 1 3 
(Cti, 81l<7)^fji7U-^~;l.-L' >-7:2 1 3 a*i— 
$n-Ct»?.. #(i7^^T^;H-'>'X2 1 3ac7)^ib 
OX*><i(50SE(ffix7!)i'0 .2s. 7 . 6 mmCOfii 

SJ:03tiPlfiOXt;}fiv>lffl|t=mi^-m^«4Ml (Rtt/S 
DfMT 'J X/. ) ^ ff^)^ L . aS MROtCSI 1 ^M^M 2 

( Rl* /'!^S=fM7' y XA ) $: f^)^ \..fz , 

[0102] HgQJ^il2 1 Oti. ±jiL^^J; #{2 
•7\y^^)V\yVX\ 1 3ai7)3fe«lOXcr)iefflCR»f/@*lT 

Mr y 7:a*%m ixx to o , m^-th me7 v :t^;n.- 

>7:2 1 3a>:C^)ti^J!r^(Cix:S+/^!3+SryXA*iB 



i,z^ m&.y \^^^)i'V'yxnx^m%<m.rs.c^^i\^^>h^ 
-r=5ri?*>. mi-th^mi i i/j^^^cTj^tiatMtE-t 

i,^mi 1 l*»^><7)3t^i:*>'|gl^m«J^M (MlfcJ: 

t/M2) x%m'=i(,z-iEmnmz\p\i'rioixhcr>x\ mm-t 

^^MA 1 lc7)i^.Ki5J;UV'^/:;(±feilsl=Sri:-*^'Sv^(cM 
^ -> T V ^-C i> . flSBfl^M 2 1 0 ttiSt $ ix I. RSBj^^i^c?:) 

L'^VH^>'X2 1 3 aOit^//|i^$tL|><r 
[0103] ^m^m.2 1 OfOH3Bj§3^:<7)f&|ft]e*:lll 1 6 
tC^t. ^.\^yUA^)VUyX2 l SaF^CDHlHj^cT)?^!^ 
iO^^t^rHl 7t:^^. HI ejBitXIll 7{i. HI 3 
aXXfm 1 4 (C^il^-ixMlE-^-l. . 
[0 1 04 ] HI e-h^h^-b^^XoiZ. B5H^^S2 1 0 
(^^M^MiEWf}^ {miLyU^-)VUyX2 1 3 a<7)^ 
Wt:¥tT=ailtftJKO' ) (Ct5l^Tfc*c^S$r^t. ^ 

*3^^. 01 7i]^(:>^^^Xoiz^ #fi7U'^-;PU'yX2 

1 3 a|*li7)BSH^fi03Sjg{i3tWoxtiot^Til:^<i2:]iX 
h-bK #C[7U'^-yUUyX2 1 3 a<7)^®H{C*5V>T, 

[0105] ^miimm<^m^Bm^^^m. i o oti. mm 
mmi io^mti>cox\ mkX'oh&^'^n^mx'a 

m^mm-th.itb<x'^i>. 

[ 0 1 0 6 ] a 1 1 iZTntfzX 0 iz. yS^B^^ilS 1 0 

oii^^^^m^^fikm^i 2 0{i. mmmmi i o*-*^ 

i2ot(i. ^(r>^.mmmij\^i.zM^^m\^mt^-^fc 
HiBA«!SBj^ai 1 ob^^mm^ixi. m^mm^m^ 
1 2 0{i, BSB^Mi 1 otf>i:>mm^ixtz^t:mmmz 
m^^imizmtxmn^hzti^zX'yx. ytc^m^m 

\^^coMym±. m:^m'f 13 oizx-yx msL^ix 

mm^ifimm-ttmrnu. m^^m^ 1 2 oto^ 
miff^b-hAmLmmij\^izjm Ltzmzx -^xm^^ 

ixXV^h(7)X. IK^ 4^n^mizi6\>^X . ayhyxh 

[0 1 0 7] ^JfefficS^l 3 0fc LT, 

U > 7:7 -f /l-A ^ jSffl L fzin^B^Tjk^m 1 0 0 <7) =J >' h 
7X hit(r>mmzX^miti:m 1 Sizyr^-t. .izxu, 

m 1 1 ^^zm^miz^^ Lfz^tsh^m^f- 1 3 0 i d (co 

(try^5 5/xm, ^$20/iin) ^WT-S.^^'^^ 
[ 0 1 0 8 ] H 1 8;^»^»1.Bfl/i,/j.^j: 3 

fis^ s TN ^- Kc7)?eaiss^a ) tita^ijc i ^ >- h 

yx hitcy^ittimMX'h^^<7yiznix , ^^mmmiz 
X ^mm^wimt i.?SB^H«^F^ffi 1 0 OCT) n > h 

mm.1 1 o(cf^/.Tm^S2 1 o^fflt^-ct>. ms,m. 
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